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1. Sequences of Staples

Staple Sequence Length
1 TCTACTAATAATCAGGTCATTGCCTGAGAGTGAGCAAAC 39
2 AAGAGAATCAACATGTTCAGCATTTTTGAGAG 32
3 GAGACTACTTTAACCTCCGGCTTAAAAGAACG 32
4 CGAGAAAACTTTTTAAAGATTCAAAGGTCTGA 32
5 GGAGACAGTCAAATCACCATAAACCAAGTACC 32
6 AACGGGTATTCAATATGATAAGAGGGTAGCTTAATGCAGAACGC 44
7 ATCTACAAAGGCTGTAGTAGCAT 23
8 AGCAATAAAGCCTGAGGCATTTT 23
9 AATAAGAAACAACGGCCTGTTATCATTCCAAG 32
10 TAATTTAGGCACAGAGCATAAAGCAATGCCGG 32
11 GGAGAAGCCTTTAAGCCTGTTTAG 24
1 TAATGTGTAGGTCAAATATATTTTTTACTAGAAAATTTCAACGCAAG 18
G
13 ATGACCATAATTGACCATTAGATACATTTCGATGGTCAA 39
14 TAACCTGTGTTACAAAATCGCATTCTGCGAAC 32
15 AACAACTAGATTAGAGCCGTCAATACTCGTAT 32
16 TAAATCCTTTGCCAGCTTAATTGCGGAGCACT 32
17 GCTCAACATGTTTTAAATAATATGTGAGTGAA 32
18 TAAATCAATTGCAACTAAAGGTTGATTCCCAGCAGAGGCGAATT 44
19 GAGTAGATTTAGTATCAAAAATC 23
20 AAAAAGATTAAGAACGTCAGAT 22
21 TAACAGTAGAAATTATTCATTGAAACAGTACA 32
22 TTTCAGGTTTAGGAAGCCCGAAAGATATAACA 32
23 GGAAGCAAACTCCTATAATCCTGA 24
o4 GGATGGCTTAGCGAACGTTATTAACAATTCATCAAAACAGGTCAGG 18
AT
25 AGCGGTCCACTAGACTGGATAGCGTCCAATACGGAATCG 39
26 TCATAAATATATTTTTGAATGCAGAGGGGGTA 32
27 GAATCAGAGGAGCTAAACAGGAGGTTTITATAA 32
28 TCAGTGAGGCCACGAATTACGAGGCCTCGTTA 32
29 CTATCATAACCCTCGTTTAAGCCAGCAGCAAA 32
30 CACGCTGAGCCAGACGACGAAGAAGTTTTGCGCTATTAGTCTTT 44
31 ATAGTAAAATGTTGCTGGTTTGC 23
32 TAAGAACTGGCTCGACCAGTAAT 23
33 ATTCTGGTACATTGAATGCGCTGCAACAGTGC 32
34 ACCAGTCACACATTATACCAGTCATTTGCAAA 32
35 CAACATTATTACACAGAACAATAT 24
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AACGCCAAAAGCGAGTAAAAGAGTCTGGTAATATCGGTAGAAAGA
TTC

GCGGCCAGAATGGGCGCCAGGGTGGTTTTTCTCACCAGT
GAGACGGGATCCCTITATAAATCGCGGGGAGAG
AGAGGCAAAATACACTAAAACACTTTITGTATC
ATCGCCTGATAAACCTAATGAGTGAAAACGAA
TTGCGTTGCGCTCACTGCCAAAGGAGCGGGCG
AAGAAAGCGCGCTTTCCAGTATCGGCCAACGCAAAAGAATAGCC
GCGGTITTGCGTATTGCGGCGGGC
CTTCGCGTCCGTGTGAAACACCAG
TAAATTGTCAGTGACGAGATAGAAAGGAAGGG
TGCCCTGACGATAGCCTCCTCACAGATTAATGA
GCTGTTTCCTGTGTCAGGCGCATAG
AGCCTGGGGTGTTGTGTCGAAATCGGTGTACAGACTTGAAATTGTTA
TC

TTTTTTCGTCGGGTTACCTGCAGCCAGCGGTGGTGCCCC
CTGCATCACAGCTTGCTTTCGAAATCGTTAAC
TAAGTATACGGAATAGGTGTATCACGCCACCC
TCAGAGCCACCACCGCGGTTGCGGGGTTGATA
GTITGCCCTGCGGCTGGTAATCAGCAGCGAAAG
TCGTCACCCTGGGTAAAGGTGTGTGTTCAGCAGGTGAATTTCTT
GGCATCAGATGCCTCGTCGCTGG
TAGAACGTCAGCGGAATTGCGAA
TTTCACGGTGAGAAAAACAGCCTTTTGCGGGA
AACAACTAAAGTGGTGCTGGTCTGTTACACTG
CCATCCCACGCAAACGATCTAAAG
AATCCGCCGGGCCTCATTTITCAGGTAGTTAGCGTACCAGCTITACGGC
T

GGTGCGGGCCTCCCGTAAAAAAAGCCGCACAGGCCTTTA
GTGATGAAATCCTCATTAAAGGTTGTGTACAT
GTGAATTACCGTCACCGACTTGAGAAGGCCGG
AAACGTCACCAATGACTTTCTCCGCATTAAAG
CTCACGGAAAAAGAGACGCTAATGCCCCCTGC
ATAAACAGTAGAAACAGCGGGCAGTTGGGCGCCAGAATGGAAAG
CGACATAAAAAAATCTTCGCTAT
GTAACGCCAGGGTACCACCACCA
CCAGCATCCACCACCGCAGTCACAGTGCCCGT
CCGCCACCAGATTTCCCAGTCACGTGCCGCCA
CCACGGGAACGGAATCTTTTCATA
TGTGAGAGATAGAAACCATCGATATAGCGTTTGCCTAACCTCACCG
GA

GITGATAATCCCAGCTTTCCGGCACCGCTTCTGCCGGAA
ACCAGGCAGCCGAACAAAGTTGGCCTCAGGAA
CCTCCCGAGCGGGAGGTTTTGAAGATCTTACC
AACGCTAACGAGCGAACAAACGGCTTAGCGAA
GATAGGTCACGTTGGTGTAGCAAAGACACCAC
AAAAGAAACGATGGGCGCATACGACAGTATCACCAGAAGGAAAC
GATCGCACTCCAGAGAAAAGCCC
ATATTTTGTTAAAAAGCCCAATA
AGAAACAGAGAGATCGAGGAATGGCAACATAT
AGAATTGAGTTATTCGCATTAAATAGGGGACG
AATAATTCGCGTCAGAATAACATA
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ATTCTCCGTGGGTCTTTCCAGAGCCCTTTACAGAGTGGCCTTCCTGTA
GCTTAATTATAAAGCCTTGGACCGGTCC
ATCAATAACGTTTTTAAAATAAGGGGTTTGAATTCAAGGCCITG
ATAGATAATCTGTCCAAGTACCGACAAAAGGTTTCAAGGCCTTG
CCATCCTCCAGTTTGTTTITGTTACCATCAAATTATGCCGGCAT
CCAACATGTATCATATTATGCCGGCAT
GGATTGACGCGCCCAGTAACAATCATCAATTATTGGCCAAT
CAAATCAGATATATGCTGATGCAAAATTTAATCGTTAAATITATTGG
CCAAT
AAGCAAGCTCGGCTGTTTACCAGTGAGAATCGTTATTGGCCAAT
CGTAACCGTGCATCTGAATTITACAGGAACGAATCAGCTTATTGGCC
AAT

CATTACCCGTAATGGGCCAGCITCCCGTCGGTTCCAATATTGG
AATCATAAAGTITAATTTCCAATATTGG
AAATTGTAAACGTTATTCCAATATTGG
CGAGCCAGTTCCAATATTGG
TATTTGCAGGTTAGAATTGGACCGGTCC
TCATTTGAGCTATTAAAGCGGAATCGGAACAATTCAAGGCCTTG
CTGAGCAACGCCTGATCATCGGGAGAAACAATTTCAAGGCCTITG
AGAAAACGATAAATTTAAATCGGCTTTTGCGTTATGCCGGCAT
GCGTAGATTTGTTTGGTATGCCGGCAT
AAGGGTGAAAAACATAATGCAATTTTAGATTATTGGCCAAT
CTTAGATTAAGACTATTAGACTTTTCATTTTGTATCATCATTATTGGC
CAAT
AAATCGTCATTACCTTAATGGAAGCGTAAAACTTATTGGCCAAT
TTCAACCGTTCTAGCTAAAATTATGTAATATTGTACCITATTGGCCA
AT

ATCCTTGGAAAGGCCATAAAAATTGCCTGAGTTCCAATATTGG
GATGATGGTTTTAAAATCCAATATTGG
GAATTAGCAAAATTATTCCAATATTGG
GAATATACAGTCCAATATTGG
CTCAATCGCATGGAAATTGGACCGGTCC
GAGGCGGTGCTGAACCTCACTTGCATACTTCTTTCAAGGCCTITG
AGCCCTAACGTAAGAAGATAGAACCCTTCTGATTCAAGGCCTTG
CGAACCATTCATTCCACTTCAAAACCAGACCITATGCCGGCAT
GCAGATTCTACCGCCATATGCCGGCAT
TGAATATATATCTGGAGAGGTCACCTITTATTATTGGCCAAT
CAAATCAACAGTTCGGTACGCCAGTTGTAGCACTGAGTAGTTATTGG
CCAAT
ATCACCTTCAGTATTAAAAACGCTTCTGAAATTTATTGGCCAAT
TACGGTGTCTGGAAGTCCAGCAGAAAGCGATATCGCGTTATTGGCC
AAT

CAATCAAATGCTGTATAGAGAGTATTTTTGCTTCCAATATTGG
CGGCCTTGCTGTCCATTCCAATATTGG
AAAGCGGATTGCATCTTCCAATATTGG
AAAAGGGACTCCAATATTGG
AATCAACGCAAGAACCTTGGACCGGTCC
GAAAAACCGTCACGCTGGAACCGAGAGGCGCATTCAAGGCCITG
TGTTGTTCATGGTGGTATGGTTTAATTTCAACTTCAAGGCCTTG
TAAAGAAGAGAGGCTGGACGTTGTAACGGAATTATGCCGGCAT
ATAAGGCTGCTGGCTGTATGCCGGCAT
CATAGTAACGCTTAACTAATGCAGATTTATTATTGGCCAAT
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TACAGGGCGCGTAAAGCGCGAAACGCCGGAACACTGACCATTATTG
GCCAAT
GTGTAGCGGTCTATCAAATCTITGATAACAAAGTTATTGGCCAAT
TAAAAACCAAAATAGCCGTGGACAACGAACGGAAGAATTATTGGC
CAAT
CCCGCCGGAGCAACAATCAGTTGAGATACATTTCCAATATTGG
AGATGAACCGCGACCTTCCAATATTGG
TACCTTATGCGATTTTTCCAATATTGG
CTTCGCGTCCGTGTGAAACACCAGAACGAGTAGTCCAATATTGG
ACAACTTTATTTTCTGTTGGACCGGTCC
AGGCTTGCACGGCTACCAAACTACTAACACTGTTCAAGGCCTTG
GATAGTTGAGCCTTTACTCCAAAAAAAAGGCTTTCAAGGCCTTG
CCCACGCCCAGCTGCTTGAGGATTGGTCATATTATGCCGGCAT
TAGAAAGGTTTTGTCGTATGCCGGCAT
AGCTAACTTTTTCATAAGCATAATTCCACTTATTGGCCAAT
TTCCATTAAACGGACCCTCAGAACATGTACCGAACGCCTGTTATTGG
CCAAT
GGGTAGCAAGGGAGTTGTAAATGACAACAGTTITTATTGGCCAAT
CGGGAAACCTGTCGTGATAACCGGTAATCACCCCGGGTITATTGGCC
AAT
AAAGACTCACATTAACGCTCACAAAGTGTAATTCCAATATTGG
AGCCCTCAGATAGCAATCCAATATTGG
GCACGCGTGCCTGTTTTCCAATATTGG
TAATAATTTTCCAATATTGG
CCCTCAGAGAACCGCCTTGGACCGGTCC
TTAACGGGAAACATGAGCGCGTTTGTTTGCCTTTCAAGGCCTTG
TACCGTTCCCTTGATAGGTTGAGGCAGGTCAGTTCAAGGCCTTG
GATGATAAACATCCCGTCAGCAGCGGTGGTGTTATGCCGGCAT
CCTCAGAGATCAAAATTATGCCGGCAT
TATGAGCCTCAAGAGGGCGCITCCAGCATITATTGGCCAAT
GGATTAGCGGGGTTCACCAGTAGCAGAATCAATCATCGGCTTATTG
GCCAAT
TTATTCTGGTCAGTGCCACCACCGACCGCCACTTATTGGCCAAT
TTCTTTGCTCGTCATACAGGAGTGCACCGTCAACCGCTTATTGGCCA
AT

AGACTCCGGGTCACTGGAGGTGTTCGCACTCTTCCAATATTGG
CCCCTTATGCAGCACCTCCAATATTGG
AACGTGCCGGACTTGTTCCAATATTGG
GAGCCGCCGTCCAATATTGG
GAGGGTAAAACTGAACTTGGACCGGTCC
ACGTAGAATCAATAGAAAACGATTATTATITATTCAAGGCCTTG
ATAACGGATTTTTAAGGCAATAGCTATCTITACTTCAAGGCCTTG
AAGACTCTGCTCATTACGTTGTATGGAGCCGTTATGCCGGCAT
AACCCACAAAAACAGGTATGCCGGCAT
TGGTGAAGCAAAGACACCAGTCGCGAAACTTATTGGCCAAT
GACATTCAACCGATGCACCCAGCTACAGCCATTTTTGTTTTTATTGG
CCAAT
TGTCACAAAATACATAGGAGAATTTTGAGCGCTITATTGGCCAAT
ATCAAACTTAAATTTCCTTATTATCAGAGGAAACGACTTATTGGCCA
AT

CCAGCGCGGATAGCTAACAATCGCCGGAATTTTCCAATATTGG
AATAGCAGCTAATTTGTCCAATATTGG

44
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AGGCGATTAAGTTGGTTCCAATATTGG
ATAAGAGCATCCAATATTGG
GTAAAACTAGCATGTCAATCATATGTACCCCG
CTATATGTAAAGAAGGCTTATCCGGTATTCTAAGAACGCGAGGCGT
T
GTATAAGCAAATATTTCAAAAACAGGAAGATTAAAGTAATGTCCTG
AA

TCATTTTTACAGTAGGCAAGAAAAAGAAACCA
CCATATTTGAATATAAGACGACGACAATAAACGATGAACGGTAATC
AACGCTCATAACCAATGAGCATGTATAATATC
GCGTTATACACCGGGCACTCAGCAAGACGGTTGGGITATATAA
CATTAAATCGTGTGATTTTTCATC
AAGAATAAACAAATTCCTTTCCTITATCAACA
ATACCGACGTGAGCGAATAGCAAGGTAGGAAT
TCATCTTCTGACCTAATCCAATCTCGAGAAC
TTTGGGGCGCGAGCTGAAAAGGTGGCATCAAT
GGATTTAGAAGGCTGAGAAGAGTCAATAGTGAATTTATCAAAATCA
T
ATACAGGCAAGGCAAATAACATCCAATAAATCAACGGATTAAGAA
GAT

AAAAACATATCAAAATGATGAAACTAACAATT
AGAAATAAACCTTTTATGCTTTGAATACCAATTAGCTATATTTTCA
CCTACCATTATGACCCATTACATTAAACATCA
ATTATACATTATCATAACCTTTITCGACAAGATAATACATTTGA
ACCCTCATCCAGAAGGTTAATTTT
TATTCCTGTTCTGAATTTTTAATGTCAATTAC
AGAAACCAATATTTTAAGCGATAGCCCTTAGA
GITTGAGTAACATTAACAAACAAGCTTCTGT
CTCAAATGCTITTAAACAGTTCAGAAAACGAGA
TTAGACAGGAAGAAAGGAATTGAGGAAGGTTATCTAAAATATCTIT
A
TATTATAGTCAGAAGCAGGTCTTTACCCTGACCCTGAAAGAACATC
GC

ITTTAATTITTTGACGCATTAAAAACAGAGGT
GGATTATTCCAACAGATACGTGGCACAGACAATTCATTGAATCCCC
TACCTACACGAGCTTCAAGATAAAATACCGAA
GCCATTGAAACTATTGAAAAAGAAGTGTCCGATTAAAGGGATT
ATTGCTCCTAATAACATCAAATAT
AAGAACTCCAACAGGAACACCGCCGAACTGAT
TTGATTAGTTITTGATATCAGTTGGCAAACCCT
CACGCAAATTAACCGAATCCTGATCTAAAGC
CTTCACCGCCTGGCCCCCTGTTTGCAGTTTGG
GCGATTATACCCTATGGTTGCTTITGACGAGCACGTATAACGTGCTTT
TTTAATCATTGTGAATCCCAGCAGGCGAAAATTGAGAGAGTTGCAG
CA

AAATCTACATTACCCAAACAAGAGCAAAGGGC
CTGCTCATGGCTTGAGTCCGAAATCGGCAAACAACAGCTGATTGCC
GGATATTCGTTAATAATCCAACGTTCCACTAT
ACCTTCAAGAGGACCTAGGGCACGGAGACATCTTTGACCCCCA
GGAATACCATCATAAGGCGCGTAA
ACTTTGAATCAAGAGTCGTGGCGAGGGTTGAG
GACGGTCAACATTCAATGCGCCGCCCACCACA
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GCTCCATGITACTTAAAAGTACAGCTGGCAA
TGTCACTGCGCGCCTGTGCACTCTGTGGTGCT
TTAGTACCGCCGTAAAATACGTAATGCCACTACGAAGGCACCAACC
T
CCGGGGGTTTCTGCCACGTTITTCACGGTCATACCAAAAGGCGCCGA
CA

TACCGAGCTTTGCTAAATGACAACGGTCGCTG
TCAGCGGATTGAAAATATTGTATCGGTTITATGACGATCCAGCGCAG
TATGGGATTCGAATTCATATATTCAACCATCG
TCTTTCCCACAGACACAGCATTCAGAACCCGTACTCAGGAGGT
ACAACATACACCAGTAAGAGGCIT
TAGCATTCAGACGTTAAAAGGCCGTTGATACC
AGTTTCGTCGAGCCGGGAGGAAGTTGAGGACT
GCCCAATAGGAACCCCGCCACCCCGGAACGA
ATGCTGATTGCCGTTCCGGCAAACGCGGTCCG
AGCCAGCAAAATTTGCTCAGTACCAGGCGGATAAGTGCCGTCGAGA
G
CACATCCTCATAACGGCAGCCTCCGGCCAGAGACGATTGGCAGTAA
GC

AAGAATGCAGCCGCCAGTCATACAAATAAGTT
CCTCAGAGTGACAGGATTCACAAACAAATAAGGGTAAAGTTAAAC
G

TCCCTCAGCAACGGCAGTACTGGTTGGCTTTT
CACCGGATCATAGCCTATTTCCATTAGCCCATTTGGGAATTAG
CAGCGGGGAGACTGTAAAGTATTA
ATTTTCGGACCAGAGCCITGAGTATCTGAATT
TTAGCGTCTCATTGCAAAGGATTAAGAGGCTG
GTAATCAGTAGCGACACCATTACGGAACCTA
TTCAGGCTGCGCAACTGTTGGGAAGGGCGATC
AGTTGCTATTTTTGAGGGAGGGAAGGTAAATATTGACGGAAATTATT
AGGGGGATGTGCTGCATACGCCAGCTGGCGAACGAAGCCCATACCC
AA

GGCCAGTGCAAAGTCAAAGAACTGGTTAGCAA
TAATATCAATGAAATAAAAAGTAAGCAGATAAAGCGCCATTCGCCA
ACCCTGAACCAAGCTTCGCAGTATGCATGATT
GAAGCGCAAATGAAGGAATAAATCCTGACCTTAAATCAAGATT
GTACAGCGCAAATAAGAAATTCAT
AACGTCAAATTAGACGCATAAAGGACGCAATA
TCCCAATCCCATGTTTAAAAGGGCATGGTITA
CCAGTTACAAAATAAACAATTTTGTTTATTTI
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2. Connector Strands

2.1. The Concentration of Connector Strands

To study the optimal connector concentration for the self-assembly of the DNA ring motif, we
carried out agarose electrophoresis. The concentration of staple, connector and scaffold is in a ratio
of 5:(54,3,2,1.5,1):1. The results indicated that staple : connector : scaffold = 5:5:1 leads to the highest

dimer yield.(Figure S1)

OB o6 6 © 6 O @ Ladd iio m - m m
adder 017

(@ Scaffold 080 m

3 DB_5:0:1 p—

@ DB_5:1:1

® DB_5:1.5:1 040
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@DB_5:411 DB 50:1 DB_5:1:1 DB_5:1.51 DB_5:2:1 DB 531 DB54:1 DB_5:5:1

@ DB_551 Dimer m Motif

(a) (b)

Figure S1. Investigation of the concentration of the connector strands. (a) Agarose electrophoresis

result; (b) Analysis result of agarose electrophoresis.

2.2. The Length of Connector Strands

We carried out agarose electrophoresis of the motif with one connectable segment to study the
optimal length of the connector strands. The lengths of the self-complementary sequences were
distributed from 4 nt to 20 nt in a step of 2 nt. When the length of the connector strands was 10 nt, the
yield of dimers was the best. When the length of connector strands was above 12 nt, the connector
strands began to hybridize with themselves and forming hairpin structures, due to their self-
complementary sequences. This result indicated that 10 nt was the optimal length of the connector

H
0.72
0586 0.77 8 0.76 B 0.77

4 nt 6 nt 8nt 10nt 12nt 14nt 16nt 18nt 20nt

strands. (Figure S2)
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Figure S2. Investigation of the length of the connector strands. (a) Agarose electrophoresis result; (b)

Analysis result of agarose electrophoresis.

2.3. The sequences of connector strands

In the experiment of observing the motif and its self-assembled structures, Poly T_4 nt is used
for the unconnectable segments. Self-complementary_10 nt is used for the connectable segments.

Name Sequence GC%

Poly T_4 nt TTTT 0%

Self-complementary_4 nt GCGC 100%
CGCG 100%
CATG 50%
AGCT 50%

TATA 0%
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Self-complementary_6 nt

Self-complementary_8 nt

Self-complementary_10 nt

Self-complementary_12 nt

Self-complementary_14 nt

Self-complementary_16 nt

Self-complementary_18 nt

Self-complementary_20 nt

CGGCCG

AGCGCT

TCGCGA

TACGTA

AGTACT

GGACGTCC

CATGCATG

GTACGTAC

AGATATCT

TTCATGAA

GGACCGGTCC
CAAGGCCITG
ATGCCGGCAT
ATTGGCCAAT
CCAATATTGG
GCTCCGCGGAGC
GACGTCGACGTC
AGCCTGCAGGCT
ATCGATATCGAT
GTCAGCGCTGAC
GCCTGGCGCCAGGC
GACGTGCGCACGTC
CTGGCCATGGCCAG
ATGCAGGCCTGCAT
GCTTGACGTCAAGC
GCCGAGGCGCCTCGGC
GACGTCCGCGGACGTC
ACCGTGGCGCCACGGT
TGCAGATCGATCTGCA
GTAGCAGGCCTGCTAC
GCCGACGGCGCCGTCGGC
AGGCGTGCCGGCACGCCT
GCCAGGTCCGGACCTGGC
GAAGCTCGGCCGAGCITC
TGGCGTGCATGCACGCCA
GCCCAGCGGCGCCGCTGGGC
AGGCGTCCGGCCGGACGCCT
CGGGACGTCCGGACGTCCCG
CTGGTACCGCGCGGTACCAG
AGCCAGGCTGCAGCCTGGCT

100%
67%
67%
33%
33%
75%
50%
50%
25%
25%
80%
60%
60%
40%
40%
83%
67%
67%
33%
33%
86%
71%
71%
57%
57%
87.5%
75%
75%
62.5%
62.5%
89%
78%
78%
67%
67%
90%
80%
80%
70%
70%
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3. Shape Control

3.1. Heptagonal Motif

Heptagonal motif has no connectable segment, and all the seven joints are flexible. The AFM
images showed that the heptagonal motif formed successfully and took different shapes due to its
flexibility.

Figure S3. AFM images of the heptagonal motif. Scale bar = 200 nm.
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3.2. Triangle (2,2,3)

Triangle (2,2,3) is the triangle motif whose edges are in the length of 2 segments, 2 segments, 3
segments, respectively. All the segments are unconnectable. Four joints are fixed into the straight
state. The AFM images showed that Triangle (2,2,3) formed successfully.

= e, o

Figure S4. AFM images of Triangle (2,2,3). Scale bar = 200 nm.

3.3. Triangle (3,3,1)

Triangle (3,3,1) is another kind of triangle motif whose edges are in the length of 3 segments, 3
segments, 1 segment, respectively. All the segments are unconnectable. Four joints are fixed into the
straight state. The AFM images showed that Triangle (3,3,1) formed successfully.

Figure S5. AFM images of Triangle (3,3,1). Scale bar = 200 nm.
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4. Self-assembled Structures

4.1. Self-assembly of the heptagonal motif

We observed the self-assembly of the heptagonal motif which has one connectable segment and
six unconnectable segments. The AFM images showed that the motif formed dimers as expected.

8

7

Unconnectable State Connectable State 6
i&’. ;v‘i.l gs

Pty B ¢
@ @ @ e J T,

1

Mica Surface 0

(b)

Figure S6. (a) AFM images of the dimer formation of the heptagonal motif. Scale bar = 200 nm; (b)
Height distribution of the dimer formed by the heptagonal motif.

4.2. Self-assembly of Triangle (3,3,1)

We observed the self-assembly of Triangle (3,3,1). The segment acting as bottom edge is
connectable while the rest six segment are unconnectable. The AFM images showed that the motif

formed rhombus-shaped dimers as expected.
i : | 2

Figure S7. AFM images of the dimer formation of Triangle (3,3,1). Scale bar =200 nm.
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4.3. Self-assembly of Triangle (2,2,3)

We observed the self-assembly of Triangle (2,2,3). The three segments acting as bottom edge are
connectable while the rest four segment are unconnectable. The AFM images showed that the motif
formed not only rhombus-shaped dimers but also linear-aligned polymers since there is only one
kind of the self-complementary sequences for the connector strands.

Figure S8 AFM images of the dimer and polymer formation of Triangle (2,2,3). Scale bar = 200 nm.

4.4. Circular Multimer

We also used transmission electron microscope (JEOL JEM-2100F, JAPAN) to observe the self-
assembly of the motif, which has two non-adjacent connectable segments. There is one unconnectable
This motif can form circular assembly due to the flexibility of the motif. TEM images showed that the

Figure S9 TEM images of the circular multimer formation. Scale bar = 50 nm.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
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